RECOIL STARTER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention . 
[0001] 

The present invention relates to a recoil starter, wherein a recoil rope is pulled to 
rotate a rope reel so that a rotation of the rope reel is transmitted to a rotating member such as 
a drive pulley or the like coupled to a crankshaft of an engine via a ratchet mechanism, to 
thereby start the engine. 

2. Description of Related Art . 
[0002] 

A recoil starter is known in which a rope reel is rotated by pulling a recoil rope 
wound around the rope reel, a rotation of the rope reel is transmitted to a rotating member 
such as a flywheel magnet or a drive pulley, and a crankshaft of an engine coupled to the 
rotating member is rotated, to thereby start the engine. Between the rope reel and the rotating 
member is disposed a ratchet mechanism. When the recoil rope is pulled to rotate the rope 
reel in an engine starting direction, the ratchet mechanism engages with the rotating member 
to transmit the rotation to the rotating member, to thereby start the engine. After the engine 
has been started or when the rope reel is rotated in the direction opposite to the engine 
starting direction in order to rewind the recoil rope, the ratchet mechanism disengages from 
the rotating member and acts to ensure that the rotation of the engine side is not transmitted 
to the rope reel and that the rotation of the rope reel in the opposite direction is not 
transmitted to the rotating member. 
[0003] 

Among ratchet mechanisms in conventional recoil starters, there is a ratchet 
mechanism which is so constructed that when a ratchet pawl rotatably supported at one end 
side thereof on the rope reel engages with the drive pulley to transmit rotation to the drive 
pulley, a distal end of the ratchet pawl abuts against part of the rope reel, whereby the load 
applied to the ratchet pawl is reduced, as disclosed in Japanese Utility Model Publication 
No. 55-48778. In this conventional recoil starter, the ratchet pawl is configured by a pawl 
piece formed of a plate-like material having a cylindrical base portion attached to an end 
thereof, and the cylindrical base portion is inserted into a hole formed in the rope reel so that 
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the pawl piece is rotated around this hole. Such a ratchet pawl requires to be produced by 
integrally coupling the plate-like material and the cylindrical material, and thus man-hours to 
produce these respective parts and man-hours to integrally join both parts are necessary, with 
a result that there has been the problem that total production costs rise. 
[0004] 

Another conventional ratchet mechanism is known in which the ratchet pawl is 
formed of a steel plate having a relatively small thickness by bending the steel plate into a V 
shape, a pivot portion is formed at an end of the ratchet pawl by curling an end portion of the 
ratchet pawl, and the pivot portion is rotatably fitted in a pivot hole formed in a side surface 
of the rope reel, as disclosed in Japanese Utility Model Application Laid-Open Publication 
No. 2-124268. This conventional ratchet pawl has the advantage that it can be manufactured 
at a low cost because it can be manufactured by processing a steel plate into a V shape and 
curling an end thereof to form the pivot portion. In this instance, the pivot hole of the rope 
reel that receives the pivot portion of the ratchet pawl is not formed to be completely 
cylindrical but is open at a side wall portion thereof corresponding to a rotational range of the 
ratchet pawl that is integrally formed by the steel plate. Therefore, a sufficient strength is not 
obtained for a portion of the rope reel having the pivot hole formed therein, and thus it is 
necessary to increase the thickness of the rope reel forming the pivot hole. 

SUMMARY OF THE INVENTION 

[0005] 

The present invention has been made in view of the foregoing problems. 
[0006] 

Accordingly, it is an object of the present invention to provide a recoil starter which 
enables a ratchet member to be manufactured at a reduced cost. 
[0007] 

It is another object of the present invention to provide a recoil starter capable of 
obtaining a sufficient strength and reducing a size and weight thereof without increasing a 
thickness of a rope reel and the like. 

[0008] 

In accordance with the present invention, there is provided a recoil starter. The recoil 
starter comprises: a starter casing including a reel shaft disposed coaxially with a crankshaft 
of an engine, which crankshaft has a drive pulley mounted thereon; a rope reel rotatably 
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supported on the reel shaft and provided at an outer periphery thereof with a drum portion 
around which a recoil rope is wound; a recoil spring for rotationally urging the rope reel in a 
direction in which the recoil rope is rewound; a ratchet member disposed on a side surface of 
the rope reel, the ratchet member being adapted to engage with the drive pulley so that a 
rotation of the rope reel is transmitted to the drive pulley; and a control member that is 
rotatably attached to the reel shaft while a rotational resistance is imparted thereto so that the 
control member disengageably abuts against the ratchet member; wherein when the rope reel 
is rotated in an engine starting direction by pulling the recoil rope, the ratchet member is 
pivotally turned so as to engage with the control member and project radially outwardly, 
whereby the ratchet member engages with the drive pulley to allow the drive pulley to rotate 
integrally with the rope reel, to thereby start the engine; wherein the ratchet member is 
formed of a material having a circular shape in section by bending the material; and the 
ratchet member is pivotally supported on the side surface of the rope reel. 
[0009] 

In a preferred embodiment of the present invention, the drive pulley is formed to have 
a cylindrical shape and has an opening formed in an end portion thereof; the ratchet member 
includes an arm and a pivot portion formed at one end of the arm in a manner to be bent at a 
right angle; the rope reel is formed therein with a support hole for rotatably supporting the 
pivot portion of the ratchet member and is provided with a receiving section for restricting a 
pivotal movement of the ratchet member by being abutted against a distal end portion of the 
arm of the ratchet member when the ratchet member is located at a position where the ratchet 
member radially outwardly projects, so that the ratchet member is pivotally turned about the 
support hole so as to permit the arm of the ratchet member to be held at the distal end portion 
thereof on the receiving section of the rope reel while the arm passes through the opening of 
the drive pulley. 

[0010] 

Preferably, the arm of the ratchet member is formed to have a dogleg shape by being 
bent at a center thereof in a plane perpendicular to the pivot portion of the ratchet member. 
[0011] 

It is preferred that the arm of the ratchet member be provided with an end face which 
is formed to be inclined by cutting so as to prevent the end face from engaging with an edge 
of the opening of the drive pulley. 
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[0012] 

It is preferred that the arm of the ratchet member be provided on a side surface thereof 
with a flat surface which is engageable with the edge of the opening of the drive pulley. 
[0013] 

In a preferred embodiment of the present invention, the control member is provided 
with an engaging edge that is adapted to abut against the ratchet member, the control member 
being rotatably attached to the reel shaft while the rotational resistance is imparted to the 
control member by a spring; the ratchet member is urged by an additional spring in a 
direction in which the arm of the ratchet is pivotally turned so as to move radially inwardly; 
when the rope reel is rotated in the engine starting direction, the engaging edge abuts against 
the ratchet member, whereby the arm of the ratchet member is pivotally turned so as to 
radially outwardly project; and when the rope reel is rotated in the opposite direction by the 
recoil spring, the engaging edge is disengaged from the ratchet member, whereby the arm of 
the ratchet member is pivotally turned so as to move radially inwardly. 
[0014] 

In a preferred embodiment of the present invention, the starter casing is provided on a 
side surface thereof with an air inlet for introducing air for cooling the engine; and the rope 
reel includes a boss portion formed at a center thereof, the rope reel having an air passage 
which is formed between the drum portion and the boss portion thereof in such a manner to 
face the air inlet of the starter casing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] 

The above and other objects, aspects, features and advantages of the present invention 
will become more apparent from the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 

[0016] 

Fig. 1 is a sectional side elevation view showing a recoil starter according to an 
embodiment of the invention; 
[0017] 

Fig. 2 is a cross-sectional view taken along line A-A of Fig. 1; 
[0018] 

Fig. 3 is a front view of the recoil starter of Fig. 1; 
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[0019] 

Fig. 4 is an exploded perspective view showing the configuration of main components 
of the recoil starter of Fig. 1 ; 
[0020] 

Fig. 5 is a perspective view showing a ratchet member used in the embodiment of 

Fig. 1; 

[0021] 

Fig. 6 is an enlarged partial cross-sectional view similar to Fig. 2, showing an 
operating state of the ratchet member; 
[0022] 

Fig. 7 is a cross-sectional view similar to Fig. 2, showing a state where the ratchet 
members abut against a control member; 
[0023] 

Fig. 8 is a cross-sectional view similar to Fig. 2, showing a state where the ratchet 
members have been pivotally turned to respective positions at which distal ends thereof abut 
against a drive pulley; 

[0024] 

Fig. 9 is a cross-sectional view similar to Fig. 2, showing a state where the ratchet 
members have been pivotally turned until they abut against respective receiving sections of a 
rope reel; and 

[0025] 

Fig. 10 is cross-sectional view similar to Fig. 2, showing a state where the drive 
pulley is rotated by the rope reel while the ratchet members are engaged with the drive pulley. 

DETAILED DESCRIPTION OF THE INVENTION 

[0026] 

An embodiment of the invention will be described below by way of example with 
reference to the drawings. As shown in Fig. 1, a recoil starter of the illustrated embodiment 
includes a starter casing 1 which is formed so as to receive therein main components of the 
recoil starter and cover a side surface portion of an engine. The starter casing 1 is provided at 
an inner side surface thereof with a reel shaft 2 which is formed coaxially with a crankshaft 
(not shown) of the engine so as to face the crankshaft. A rope reel 4, which has a recoil rope 
3 wound around an outer periphery thereof, is rotatably mounted to the reel shaft 2. As 
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shown in Fig. 2, the recoil rope 3 is wound around a drum portion 4a formed at the outer 
periphery of the rope reel 4. One end of the recoil rope 3 is fixed to the rope reel 4, and the 
other end of the recoil rope 3 is pulled out to the outside of the starter casing 1, as shown in 
Fig. 3, through an opening 5 formed in the starter casing 1. By pulling the other end of the 
recoil rope 3, the rope reel 4 is rotationally driven around the reel shaft 2. 
[0027] 

A recoil spring 6 is disposed between a side surface of the rope reel 4 and an outer 
peripheral surface of the reel shaft 2 provided at the inner side surface of the starter casing 1. 
The recoil spring 6 is adapted to rotate, in the opposite direction, the rope reel 4 which has 
been rotated by pulling the recoil rope 3 to rewind the pulled out recoil rope 3 around the 
rope reel 4. The recoil spring 6 has an inner-peripheral end thereof fixed to the reel shaft 2 
and an outer-peripheral end thereof fixed to the rope reel 4. When the recoil rope 3 is pulled 
to rotate the rope reel 4, a rotational force is accumulated in the recoil spring 6. By releasing 
the recoil rope 3, the rope reel 4 is rotated in the opposite direction by the rotational force 
accumulated in the recoil spring 6, and the recoil rope 3 pulled out to the outside of the starter 
casing 1 is rewound around the rope reel 4. 

[0028] 

As shown in Fig. 4, the rope reel 4 has support holes 7, each of which has an axis 
parallel to an axis of the reel shaft 2, formed in the other side surface thereof. Ratchet 
members 8 are pivotally supported in the respective support holes 7. The ratchet members 8 
are each adapted to engage with a drive pulley 1 1 attached to the crankshaft of the engine, 
whereby a rotation of the rope reel 4 in an engine starting direction is transmitted to the drive 
pulley 1 1 . 

[0029] 

As shown in Fig. 5, each ratchet member 8 is formed by cutting, to a predetermined 
length, a rod material having a circular shape in section, such as steel material or the like, 
wherein one end portion thereof is bent at substantially a right angle to form a pivot portion 9 
that is to be inserted into the support hole 7, and the remaining portion thereof, which extends 
perpendicularly from the pivot portion 9, is then bent at a substantially central position 
thereof in a horizontal direction or in a plane perpendicular to the pivot portion 9 so as to 
form an arm 10 having a dogleg shape or a V shape. As shown in Fig. 6, each ratchet 
member 8 is rotatably supported at the pivot portion 9 thereof inserted in the support hole 7 
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of the rope reel 4, so as to pivotally move between a position at which a proximal portion of 
the arm 10 abuts against an outer peripheral surface of a boss portion 4b of the rope reel 4 
and a position at which a distal end portion of the arm 10 abuts against a receiving surface 
12a of a receiving section 12 formed on the rope reel 4 radially outwardly of the boss portion 
4b thereof. Moreover, a spring mount 13 is formed near each support hole 7. A torsion coil 
spring 14 is mounted in each of the spring mounts 13 so as to act on a corresponding one of 
the ratchet members 8, so that each ratchet member 8 is urged toward the position at which 
the proximal portion of the arm 10 abuts against the outer peripheral surface of the boss 
portion 4b of the rope reel 4. The ratchet members 8 are rotated integrally with the rope reel 
4. 

[0030] 

As shown in Fig. 1, a control member 15 is attached to an end face of the reel shaft 2 
by a screw 23 via a washer 17 and a spring 18. The control member 15 functions as a 
mechanism for preventing the rope reel 4 from slipping off the reel shaft 2. The control 
member 15 is rotatably supported in a state where a predetermined rotational resistance or 
frictional resistance is imparted to the reel shaft 2 by the washer 17 and the spring 18. A 
peripheral wall of the control member 15 is partly cut out so that engaging edges 16 are 
formed so as to abut against the respective arms 10 of the ratchet members 8. When the 
ratchet members 8 are rotated together with the rope reel 4, the engaging edges 16 engage 
with the respective arms 10 of the ratchet members 8, so that the ratchet members 8 are each 
pivotally turned about the pivot portion 9 thereof toward the position where the distal end 
portion of the arm 10 abuts against the respective receiving surface 12a of the receiving 
section 12 formed on the rope reel 4 radially outwardly of the boss portion 4b. After the 
distal end portions of the arms 10 of the ratchet members 8 abut against the respective 
receiving surfaces 12a of the receiving sections 12, the control member 15 is rotated 
integrally with the rope reel 4 counter to the rotational resistance. 
[0031] 

An end portion of the drive pulley 1 1 integrally coupled with the crankshaft of the 
engine is formed to have a cylindrical shape. A plurality of openings 19 are formed in a 
peripheral wall thereof near the edge of the drive pulley 11 at equal intervals in a 
circumferential direction by removing parts of the peripheral wall. When the starter casing 1 
of the recoil starter is attached to the engine in a state where the drive pulley 1 1 is attached to 
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the crankshaft of the engine, the cylindrical end portion of the drive pulley 1 1 is disposed 
between the outer periphery of the control member 15 and the receiving sections 12 formed at 
the rope reel 4 of the recoil starter. When the distal end portions of the arms 10 of the ratchet 
members 8 are pivotally turned radially outwardly, the arms 10 pass through the respective 
openings 19 and outwardly project from the peripheral wall of the drive pulley 1 1 so that the 
arms 10 engage with respective edges of the openings 19, whereby the rotation of the rope 
reel 4 is transmitted to the drive pulley 1 1 via the ratchet members 8. 
[0032] 

As shown in Fig. 5, each of the ratchet members 8 has a flat surface 10a formed at a 
rear side of the distal end portion thereof by flatly pressing the outer side surface of the round 
rod material. The flat surfaces 10a abut against the respective edges of the openings 19 
formed in the drive pulley 11 to thereby transmit a rotational force to the drive pulley 11. 
Also, each of the ratchet members 8 has an inclined surface 10b formed at the end of the arm 
10 thereof to prevent the end face of the arm 10 from engaging with any edge of the openings 
19 of the drive pulley 1 1 and clutching when the arm 10 of the ratchet member 8 is pivotally 
turned radially outwardly. As indicated by alternate long and short dashed lines in Fig. 6, the 
inclined surface 10b ensures that the end face of the arm 10 does not engage with any edge of 
the openings 19 of the drive pulley 1 1 . 

[0033] 

Air inlets 20 for introducing air for cooling the engine to the inside of the engine are 
formed in the side surface of the starter casing 1. A plurality of ribs 21 that extend in a radial 
direction are formed between the drum portion 4a formed at the outer periphery of the rope 
reel 4 and the boss portion 4b of the center of the rope reel 4 such that air passages 22 that 
extend through the rope reel 4 from one side thereof to the other side thereof are formed 
between the adjacent ribs 21. The air passages 22 are formed to face the air inlets 20 formed 
in the side surface of the starter casing 1 . Cooling air that cools the engine passes through the 
air inlets 20 of the starter casing 1 and the air passages 22 of the rope reel 4 and flows into the 
engine. The air passages 22 thus formed in the rope reel 4 permit cooling air to pass 
therethrough, so that flowing of cooling air into the engine can be positively performed even 
when the rope reel 4 is formed to have a large outer diameter, with a result that cooling of the 
engine can be efficiently conducted. 
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[0034] 

Now, the operation of the recoil starter of the illustrated embodiment will be 
described. Prior to the starting operation of the engine, as shown in Fig. 2, the ratchet 
members 8 are kept in a state where the ratchet members 8 are turned to the inner side 
position where the rear surfaces of the arms 10 abut against the boss portion 4b of the rope 
reel 4 by the action of the respective torsion coil springs 14, so that the distal end portions of 
the ratchet members 8 are disposed in a state where they are separated from the drive pulley 
11. When the rope reel 4 is rotated by pulling the recoil rope 3, the ratchet members 8 are 
rotated integrally with the rope reel 4. The control member 15 does not rotate since the 
control member 15 is attached to the reel shaft 2 with the predetermined rotational resistance. 
Therefore, as shown in Fig. 7, the flat surfaces 10a of the arms 10 of the ratchet members 8 
abut against the respective engaging edges 16 of the control member 15. 
[0035] 

When the rope reel 4 is further rotated, the ratchet members 8 also rotate around the 
reel shaft 2, whereas the distal end portions of the arms 10 of the ratchet members 8 abut 
against the respective engaging edges 16 of the control member 15, so that further rotation of 
the distal end portions of the arms 10 around the reel shaft 2 is precluded. Thus, the ratchet 
members 8 are pivotally turned around the respective pivot portions 9 so that the distal end 
portions of the arms 10 project radially outwardly. As shown in Fig. 8, when surface portions 
of the peripheral wall formed between the openings 19 of the drive pulley 1 1 are positioned 
immediately at the outer sides of the ratchet members 8, the distal ends of the ratchet 
members 8 abut against the surface portions of the peripheral wall of the drive pulley 11, 
whereby the ratchet members 8 are precluded from being pivotally turned around the 
respective pivot portions 9. However, as the control member 15 is integrally rotated with the 
rope reel 4, the distal ends of the ratchet members 8 slide along the inner surface portions of 
the peripheral wall of the drive pulley 1 1, so that the ratchet members 8 are rotated about the 
reel shaft 2 until the distal ends of the ratchet members 8 reach the respective openings 19 of 
the drive pulley 1 1 . 
[0036] 

When the distal ends of the arms 10 of the ratchet members 8 reach the respective 
openings 19 of the drive pulley 11, the ratchet members 8 are further turned about the 
respective pivot portions 9 by the engaging edges 16 of the control member 15 while the 
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distal end portions of the arms 8 pass through the respective openings 19, so that the distal 
end portions of the arms 10 abut against the respective receiving surfaces 12a of the receiving 
sections 12 formed at the outer peripheral side of the rope reel 4 as shown in Fig. 9, whereby 
the ratchet members 8 are prevented from being turned further around the respective pivot 
portions 9. Thereafter, the control member 15 is rotated in the engine starting direction 
integrally with the rope reel 4 counter to the rotational resistance resulting from the spring 18. 
As a result, as shown in Fig. 10, the flat surfaces 10a formed on the arms 10 of the ratchet 
members 8 engage with the respective engaging edges of the openings 19 of the drive pulley 
1 1, so that the drive pulley 1 1 is integrally rotated with the rope reel 4, to thereby start the 
engine. 

[0037] 

After the engine has started, the crankshaft rotates in the engine starting direction, 
whereby the drive pulley 1 1 is rotated, and the opposite edges of the openings 19 of the drive 
pulley 11 respectively engage with the ratchet members 8, with a result that the ratchet 
members 8 are pivotally turned around the respective pivot portions 9 so that the arms 10 
move radially inwardly. Thus, the ratchet members 8 separate from the drive pulley 11, so 
that the rotation of the engine is not transmitted to the rope reel 4. While the arms 10 of the 
ratchet members 8 are being pivotally turned radially inwardly, the control member 15 is 
rotated counter to the rotational resistance. When the engine has not started, the recoil rope 3 
is slackened, whereby the rope reel 4 is rotated in the opposite direction by the rotational 
force accumulated in the recoil spring 6, resulting in the recoil rope 3 being rewound around 
the rope reel 4. At this time, the ratchet members 8 also rotate in the opposite direction 
integrally with the rope reel 4 so that the rear surfaces of the arms 10 of the ratchet members 
8 separate from the respective engaging edges 16 of the control member 15, whereby the 
arms 10 are turned radially inwardly around the respective pivot portions 9 due to the action 
of the respective torsion coil springs 14, with a result that the ratchet members 8 separate 
from the drive pulley 1 1 . 
[0038] 

As described above, according to the invention, the ratchet member is formed of a 
material having a circular shape in section by bending the material, and the ratchet member is 
pivotally supported on the side surface of the rope reel. Thus, it is possible to manufacture 
the ratchet member simply by pressing, for example, a round bar made of a metal material, so 
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that the number of man-hours needed to manufacture the ratchet members can be decreased, 
resulting in manufacturing costs being reduced. 
[0039] 

In one embodiment of the invention, the ratchet member includes the pivot portion 
formed at one end thereof in a manner to be bent at a right angle, and the pivot portion is 
inserted and supported in the support hole formed in the rope reel. Such construction permits 
the support hole to be formed as a completely round hole, so that the strength of the vicinity 
of the support hole can be sufficiently secured. In addition, the distal end portion of the arm 
of the ratchet member is held by the receiving section formed in the rope reel. Therefore, a 
sufficient strength can be obtained without increasing the thickness of the rope reel, resulting 
in a size and weight of the recoil starter being reduced. 

[0040] 

In one embodiment of the invention, the arm of the ratchet member is formed to have 
a dogleg shape in a manner to be bent at the center thereof. Such construction permits the 
ratchet member to project at a small operating angle to the position at which the arm of the 
ratchet member abuts against the drive pulley, so that a play in the rotation angle can be made 
small, with a result that the rotation of the rope reel can be efficiently transmitted to the drive 
pulley. 

[0041] 

In one embodiment of the invention, the end face of the ratchet member is inclined by 
cutting. Such construction can prevent the end face of the ratchet member from engaging 
with the edge of the opening of the drive pulley and locking. 

[0042] 

In one embodiment of the invention, the flat surface is formed on the side surface of 
the arm of the ratchet member that engages with the drive pulley. Such construction ensures 
the ratchet member a large surface area which comes into contact with the drive pulley to 
prevent wear of the ratchet member, so that the durability of the recoil starter can be 
improved. 

[0043] 

In one embodiment of the invention, when the rope reel is rotated in the engine 
starting direction, the ratchet member is abutted against the control member to which a 
rotational resistance is imparted by the spring, whereby the arm of the ratchet member is 
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pivotally turned so as to radially outwardly project. Such construction permits a structure for 
pivotally turning the ratchet member to be simplified, resulting in a size and weight of the 
recoil starter being reduced. 
[0044] 

In one embodiment of the invention, the air inlet for introducing air for cooling the 
engine is formed in the side surface of the starter casing, and the air passage is formed 
between the drum portion formed at the outer periphery of the rope reel and the boss portion 
formed at the center thereof in such a manner to face the air inlet. Therefore, even in a case 
where the rope reel is formed to have an increased outer diameter in order to reduce the 
pulling load of the recoil rope, the flow of air for cooling the engine is not blocked by the 
rope reel, resulting cooling of the engine being efficiently conducted. 

[0045] 

While an illustrative and presently preferred embodiment of the present invention 
have been described in detail herein, it is to be understood that the inventive concepts may be 
otherwise variously embodied and employed and that the appended claims are intended to be 
construed to include such variations except insofar as limited by the prior art. 
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